Impairment of phenylalanine conversion to tyrosine in end-stage renal disease causing tyrosine deficiency.
Tyrosine is not considered an indispensable amino acid because in humans phenylalanine is converted to tyrosine. Recent human studies demonstrated that tyrosine production from phenylalanine occurs not only in liver but also in kidney. Here we report results from studies, performed in end-stage renal disease (ESRD) patients and in healthy controls using [15N] phenylalanine and [2H4] tyrosine as tracers demonstrating the mechanism of tyrosine deficiency in patients with renal failure. Phenylalanine flux (an index of protein breakdown) was identical in both groups either before or during an infusion of amino acid mixture. In contrast, tyrosine flux (representing protein breakdown and tyrosine appearance from phenylalanine) and conversion of phenylalanine to tyrosine were lower in ESRD patients [2.05 +/- 0.30 micromol/kg fat-free mass (FFM)/hour and 2.59 +/- 0.52 micromol/kg FFM/hour, before and during amino acid infusion, respectively] than in the control subjects (4.07 +/- 0.54 micromol/kg FFM/hour and 5.53 +/- 0.86 micromol/kg FFM/hour, P <0.02, ESRD vs. controls, respectively). Plasma tyrosine concentrations in ESRD patients remained 40% lower than the controls during the postabsorptive state and following amino acid replacement. We conclude that reduced conversion of phenylalanine to tyrosine causes tyrosine deficiency in patients with ESRD prompting to propose that tyrosine replacement is potentially required in patients with ESRD.